Supplementary data for the article:
Ajdačić, V.; Nikolić, A.; Simić, S.; Manojlović, D.; Stojanović, Z.; Nikodinovic-Runic, J.; Opsenica, I. M. Decarbonylation of Aromatic Aldehydes and Dehalogenation of Aryl Halides Using Maghemite-Supported Palladium Catalyst. Synthesis (Germany) 2018, 50 (1), 119–126. https://doi.org/10.1055/s-0036-1590892 by Ajdačić, Vladimir et al.
  
 
 
 
Supplementary data for the article: 
 
 
 Ajdačić, V.; Nikolić, A.; Simić, S.; Manojlović, D.; Stojanović, Z.; Nikodinovic-Runic, J.; 
Opsenica, I. M. Decarbonylation of Aromatic Aldehydes and Dehalogenation of Aryl 
Halides Using Maghemite-Supported Palladium Catalyst. Synthesis (Germany) 2018, 50 
(1), 119–126. https://doi.org/10.1055/s-0036-1590892  
??????????????????????????????????????????????????????????????
Thieme
Supporting Information 
for DOI: 10.1055/s-0036-1590892
© Georg Thieme Verlag KG Stuttgart · New York 2017 
Supporting Information 
 
Decarbonylation of Aromatic Aldehydes and Dehalogenation of Aryl Halides 
using Maghemite‒Supported Palladium Catalyst 
 
Vladimir Ajdačić,a Andrea Nikolić,a Stefan Simić,a Dragan Manojlović,a Zoran Stojanović,b 
Jasmina Nikodinovic-Runic,c Igor M. Opsenica*,a 
 
aFaculty of Chemistry, University of Belgrade, PO Box 51, Studentski trg 16, 11158 Belgrade, 
Serbia 
bInstitute of Technical Sciences, Serbian Academy of Arts and Sciences, Knez Mihajlova 35/IV, 
11000 Belgrade, Serbia 
cInstitute of Molecular Genetics and Genetic Engineering, University of Belgrade, Vojvode Stepe 
444a, 11000 Belgrade, Serbia 
igorop@chem.bg.ac.rs 
 
Supporting Information Contents:        Page 
1) 1H NMR and 13C NMR Spectra of Products            2 
2) GC‒MS Analysis              11 
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
1.122.171.00
1
0
.
0
5
7
7
.
9
6
1
7
.
9
4
5
7
.
7
6
2
7
.
7
4
6
7
.
6
2
9
7
.
4
8
2
7
.
4
6
6
7
.
4
1
6
7
.
4
0
2
7
.
2
5
4
0
.
0
0
0
8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3
Chemical Shift (ppm)
1.122.202.122.172.08
7
.
9
6
1
7
.
9
4
5
7
.
7
6
2
7
.
7
4
6
7
.
6
4
7
7
.
6
4
4
7
.
6
2
9
7
.
4
9
6
7
.
4
8
2
7
.
4
6
6
7
.
4
3
2
7
.
4
1
6
7
.
4
0
2
CHO
3a
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
2.004.00
0
.
0
0
0
7
.
3
2
0
7
.
3
3
5
7
.
4
1
4
7
.
4
3
0
7
.
4
4
5
7
.
5
8
0
7
.
5
9
4
7.6 7.5 7.4 7.3 7.2 7.1
Chemical Shift (ppm)
2.004.064.00
7
.
3
2
0
7
.
3
3
5
7
.
3
5
0
7
.
4
1
4
7
.
4
3
0
7
.
4
4
5
7
.
5
8
0
7
.
5
9
4
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
7
6
.
7
4
7
7
7
.
0
0
0
7
7
.
2
5
3
1
2
7
.
1
5
5
1
2
8
.
7
3
6
1
4
1
.
2
3
5
129 128 127 126
Chemical Shift (ppm)
1
2
7
.
1
5
5
1
2
7
.
2
3
4
1
2
8
.
7
3
6
H
4a
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
3.001.960.963.94
7
.
5
5
2
7
.
5
3
2
7
.
5
1
5
7
.
4
0
7
7
.
3
9
1
7
.
2
9
4
7
.
2
3
4
6
.
9
8
1
6
.
9
6
3
3
.
8
4
0
0
.
0
0
0
7.50 7.25 7.00
Chemical Shift (ppm)
1.960.961.943.94
7
.
5
5
2
7
.
5
3
8
7
.
5
3
2
7
.
5
1
5
7
.
4
2
2
7
.
4
0
7
7
.
3
9
1
7
.
2
9
4
7
.
2
3
4
6
.
9
8
1
6
.
9
6
3
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
1
5
9
.
1
3
5
1
4
0
.
8
0
9
1
3
3
.
7
6
2
1
2
8
.
6
9
3
1
2
8
.
1
2
9
1
2
6
.
7
1
4
1
2
6
.
6
3
5
1
1
4
.
1
8
6
7
7
.
2
5
3
7
7
.
0
0
0
7
6
.
7
4
0
5
5
.
3
1
6
MeO H
4b
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
3.964.012.00
8
.
4
1
9
8
.
0
0
7
7
.
9
8
8
7
.
4
6
4
7
.
4
4
5
0
.
0
0
0
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
1
3
1
.
6
6
8
1
2
8
.
1
4
4
1
2
6
.
1
9
4
1
2
5
.
3
2
1
7
7
.
2
5
3
7
7
.
0
0
0
7
6
.
7
4
7
H
4c
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)
2.052.00
0
.
0
0
0
7
.
5
3
7
7
.
5
5
2
7
.
5
6
9
7
.
7
0
6
7
.
7
2
1
8
.
2
2
6
8
.
2
4
2
8.25 8.00 7.75 7.50
Chemical Shift (ppm)
2.051.022.00
7
.
5
3
7
7
.
5
5
2
7
.
5
6
9
7
.
6
9
1
7
.
7
0
6
7
.
7
2
1
8
.
2
2
6
8
.
2
4
2
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
7
6
.
7
4
8
7
7
.
0
0
0
7
7
.
2
5
9
1
2
3
.
4
4
9
1
2
9
.
2
7
2
1
3
4
.
5
4
1
1
4
8
.
1
8
9
H
NO2
4e
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
3.251.07
7
.
8
8
8
7
.
8
7
2
7
.
8
1
1
7
.
4
3
4
7
.
4
2
3
7
.
3
3
7
7
.
3
2
7
0
.
0
0
0
8.0 7.9 7.8 7.7
Chemical Shift (ppm)
1.071.00
7
.
8
8
8
7
.
8
7
2
7
.
8
2
8
7
.
8
2
5
7
.
8
1
1
7.45 7.40 7.35 7.30
Chemical Shift (ppm)
3.250.99
7
.
4
3
4
7
.
4
2
3
7
.
3
6
2
7
.
3
4
7
7
.
3
4
4
7
.
3
3
7
7
.
3
2
7
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
1
3
9
.
6
9
7
1
2
6
.
2
7
4
1
2
4
.
1
2
9
1
2
3
.
8
2
6
1
2
3
.
5
9
5
1
2
2
.
4
6
8
7
7
.
2
5
3
7
7
.
0
0
0
7
6
.
7
4
7
140 138 136 134 132 130 128 126 124 122
Chemical Shift (ppm)
1
3
9
.
6
9
7
1
3
9
.
5
6
7
1
2
6
.
2
7
4
1
2
4
.
1
8
0
1
2
4
.
1
2
9
1
2
3
.
8
2
6
1
2
3
.
5
9
5
1
2
2
.
4
6
8
S
H
4m
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
1.001.172.24
0
.
0
0
0
6
.
4
5
7
6
.
4
6
4
6
.
6
4
0
7
.
2
3
7
7
.
2
4
9
7
.
3
5
8
7
.
3
7
4
7
.
4
6
2
7
.
6
6
3
7
.
6
7
8
7.5 7.0 6.5
Chemical Shift (ppm)
1.001.111.172.310.902.24
6
.
4
6
4
6
.
4
6
8
6
.
6
4
0
6
.
6
4
7
7
.
2
3
4
7
.
2
3
7
7
.
2
4
9
7
.
2
6
4
7
.
3
5
8
7
.
3
7
4
7
.
3
8
9
7
.
4
6
2
7
.
6
6
3
7
.
6
7
8
7
.
6
8
1
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
7
6
.
7
4
8
7
7
.
0
0
0
7
7
.
2
5
9
1
0
4
.
9
3
1
1
1
1
.
6
0
7
1
2
3
.
7
8
5
1
2
7
.
3
1
2
1
2
8
.
6
4
9
1
3
0
.
8
9
5
1
4
2
.
0
3
7
1
5
3
.
9
9
7
O H
4n
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
0.980.982.00
7
.
6
1
7
7
.
6
0
2
7
.
3
8
4
7
.
3
6
9
7
.
2
7
1
7
.
2
6
3
7
.
0
8
0
7
.
0
7
3
7
.
0
6
3
0
.
0
0
0
7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9
Chemical Shift (ppm)
0.981.970.982.022.00
7
.
6
2
0
7
.
6
1
7
7
.
6
0
2
7
.
6
0
0
7
.
3
8
4
7
.
3
6
9
7
.
3
5
3
7
.
3
0
8
7
.
3
0
3
7
.
3
0
1
7
.
2
8
5
7
.
2
7
1
7
.
2
6
3
7
.
2
6
0
7
.
0
8
0
7
.
0
7
3
7
.
0
7
0
7
.
0
6
3
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
1
4
4
.
4
1
9
1
3
4
.
3
9
7
1
2
8
.
8
5
1
1
2
7
.
9
7
1
1
2
5
.
9
4
2
1
2
4
.
7
7
2
1
2
3
.
0
5
3
7
7
.
2
5
3
7
7
.
0
0
0
7
6
.
7
4
0
128.0 127.5 127.0
Chemical Shift (ppm)
1
2
7
.
9
7
1
1
2
7
.
4
3
6
S H
4o
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)
3.022.01
0
.
0
0
0
7
.
0
4
7
7
.
0
6
4
7
.
0
8
1
7
.
2
5
5
7
.
5
4
7
7
.
5
5
7
7
.
5
7
5
7.30 7.25 7.20 7.15 7.10 7.05 7.00
Chemical Shift (ppm)
3.021.011.09
7
.
0
4
7
7
.
0
5
5
7
.
0
6
4
7
.
0
7
2
7
.
0
8
1
7
.
2
2
7
7
.
2
3
3
7
.
2
5
5
7
.
2
6
5
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)
7
6
.
7
4
7
7
7
.
0
0
0
7
7
.
2
5
3
1
1
5
.
6
8
8
1
1
5
.
8
6
2
1
2
3
.
0
5
3
1
2
4
.
7
4
3
1
2
7
.
6
0
2
1
2
8
.
0
1
4
1
3
0
.
6
7
1
1
4
3
.
2
8
6
1
6
1
.
2
8
7
1
6
3
.
2
5
1
128 127
Chemical Shift (ppm)
1
2
7
.
5
3
7
1
2
7
.
6
0
2
1
2
8
.
0
1
4
S
F
4p
H
Product: 4d                                         
7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20 9.40 9.60 9.80 10.00 10.20 10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 12.00 12.20
5000000
   1e+07
 1.5e+07
Time-->
Abundance TIC: VA 291 10.D\DATA.MS
7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20 9.40 9.60 9.80 10.00 10.20 10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 12.00 12.20
0
500000
1000000
1500000
2000000
2500000
3000000
Time-->
Abundance Signal: VA 291 10.D\FID1A.ch (*)
49.1%
50.9%
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
0
1000000
2000000
3000000
4000000
m/z-->
Abundance Scan 656 (7.910 min): VA 291 10.D\DATA.MS
119.1
91.1
134.1
77.141.1 103.165.153.0 206.9 428.9163.4 330.8
Internal standard: Naphthalene                                       
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00
2000000
4000000
6000000
8000000
   1e+07
 1.2e+07
Time-->
Abundance TIC: VA 291 10.D\DATA.MS
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00
0
500000
1000000
1500000
2000000
2500000
Time-->
Abundance Signal: VA 291 10.D\FID1A.ch (*)
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
0
1000000
2000000
3000000
4000000
5000000
6000000
m/z-->
Abundance Scan 1237 (11.297 min): VA 291 10.D\DATA.MS
128.1
102.151.1 64.0 75.0 87.043.1 113.0 281.0253.0207.1
Product: 4e
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
5000000
   1e+07
 1.5e+07
   2e+07
Time-->
Abundance TIC: VA 323 10.D\DATA.MS
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
500000
1000000
1500000
2000000
Time-->
Abundance Signal: VA 323 10.D\FID1A.ch (*)
52.0%
48.0%
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
0
1000000
2000000
3000000
m/z-->
Abundance Scan 1035 (9.619 min): VA 323 10.D\DATA.MS
77.0
123.0
51.0
93.065.0
107.041.0 207.1 341.1154.2 280.6252.8 325.0179.8139.0
Internal standard: Methyl benzoate
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
5000000
   1e+07
 1.5e+07
   2e+07
 2.5e+07
   3e+07
Time-->
Abundance TIC: VA 323 10.D\DATA.MS
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
500000
1000000
1500000
2000000
Time-->
Abundance Signal: VA 323 10.D\FID1A.ch (*)
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460
0
1000000
2000000
3000000
4000000
5000000
m/z-->
Abundance Scan 1053 (9.724 min): VA 323 10.D\DATA.MS
105.0
77.0
136.0
51.0
92.0 123.064.0 252.8 280.9 342.0207.2153.9 429.0 454.8
Product: 4g
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 18.50 19.00
1000000
2000000
3000000
4000000
Time-->
Abundance TIC: VA 303 10.D\DATA.MS
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 18.50 19.00
0
200000
400000
600000
800000
Time-->
Abundance Signal: VA 303 10.D\FID1A.ch (*)
55.4%
44.6%
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
0
500000
1000000
1500000
m/z-->
Abundance Scan 808 (8.302 min): VA 303 10.D\DATA.MS
103.0
76.0
50.1
63.0 88.0 341.1207.0 429.2281.0253.1146.9
Product: 4h
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
5000000
   1e+07
 1.5e+07
   2e+07
Time-->
Abundance TIC: VA 322 10.D\DATA.MS
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
500000
1000000
1500000
2000000
2500000
Time-->
Abundance Signal: VA 322 10.D\FID1A.ch (*)
41.2%
58.8%
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440
0
500000
1000000
1500000
m/z-->
Abundance Scan 511 (6.565 min): VA 322 10.D\DATA.MS (-457) (-)
108.0
78.065.0
93.051.0
430.1341.2147.2 281.1207.0
Product: 4j
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00
500000
1000000
1500000
2000000
2500000
3000000
Time-->
Abundance TIC: VA 369.D\DATA.MS
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00
0
200000
400000
600000
800000
1000000
1200000
Time-->
Abundance Signal: VA 369.D\FID1A.ch (*)
57.0
14.2
28.8
32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110 112 114 116 118 120
0
100000
200000
300000
400000
500000
600000
m/z-->
Abundance Scan 194 (4.218 min): VA 369.D\DATA.MS
109.0
83.0
63.056.9 89.051.0 75.0 86.069.145.040.1 95.080.0 105.092.054.0 111.960.147.9 65.9
Product: 4k
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
2000000
4000000
6000000
8000000
Time-->
Abundance TIC: VA 367.D\DATA.MS
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
500000
1000000
1500000
2000000
2500000
3000000
Time-->
Abundance Signal: VA 367.D\FID1A.ch (*)
57.5
42.5
35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135
0
200000
400000
600000
800000
1000000
m/z-->
Abundance Scan 615 (6.672 min): VA 367.D\DATA.MS
126.0
83.0
111.0
57.1
96.075.063.050.1 69.0 92.045.0 78.941.0 105.099.888.0
Product: 4l
7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00
5000000
   1e+07
 1.5e+07
Time-->
Abundance TIC: VA 292.D\DATA.MS
7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00
0
500000
1000000
1500000
2000000
Time-->
Abundance Signal: VA 292.D\FID1A.ch (*)
47.3%
52.7%
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
0
1000000
2000000
3000000
m/z-->
Abundance Average of 8.021 to 8.045 min.: VA 292.D\DATA.MS (-)
118.1
89.1
63.0
51.0 75.0 103.1 152.0 207.2 324.9281.2253.1 429.0176.7 343.3
Product: 6a, room temperature
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
5000000
   1e+07
Time-->
Abundance TIC: VA 333.D\DATA.MS
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
500000
1000000
1500000
2000000
Time-->
Abundance Signal: VA 333.D\FID1A.ch (*)
2.6
42.1
55.3
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
0
1000000
2000000
3000000
4000000
m/z-->
Abundance Scan 801 (7.456 min): VA 333.D\DATA.MS
105.1
120.1
77.1 91.1
51.0 65.041.1 281.0206.9146.8
Product: 6a, 70 oC
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
   1e+07
   2e+07
   3e+07
Time-->
Abundance TIC: VA 314A.D\DATA.MS
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
2000000
4000000
6000000
8000000
Time-->
Abundance Signal: VA 314A.D\FID1A.ch (*)
34.8%
65.2%
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
0
1000000
2000000
3000000
4000000
m/z-->
Abundance Scan 586 (7.502 min): VA 314A.D\DATA.MS
105.1
120.1
77.0 91.1
51.0 65.0 142.0 207.1 429.0341.1280.9 327.0252.7195.0165.8 268.1
Product: 6b, room temperature
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00
2000000
4000000
6000000
8000000
   1e+07
Time-->
Abundance TIC: VA 331.D\DATA.MS
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00
0
50000
100000
150000
Time-->
Abundance Signal: VA 331.D\FID1A.ch (*)
52.7
11.734.2
1.4
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
0
500000
1000000
1500000
2000000
2500000
m/z-->
Abundance Scan 25 (2.933 min): VA 331.D\DATA.MS
96.1
70.0
50.0
81.062.041.0 207.0 281.0116.8
Product: 6b, 70 oC
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50
5000000
   1e+07
 1.5e+07
Time-->
Abundance TIC: VA 317 P.D\DATA.MS
26.3%
23.9%
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50
0
200000
400000
600000
800000
Time-->
Abundance Signal: VA 317 P.D\FID1A.ch (*)
49.8%
35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215
0
500000
1000000
1500000
m/z-->
Abundance Scan 59 (2.931 min): VA 317 P.D\DATA.MS
96.0
70.0
50.0
57.0 76.063.0 84.043.1 207.1132.9
Product: 7a, benzene
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50
5000000
   1e+07
 1.5e+07
Time-->
Abundance TIC: VA 317 P.D\DATA.MS
26.3%
23.9%
3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50
0
200000
400000
600000
800000
Time-->
Abundance Signal: VA 317 P.D\FID1A.ch (*)
49.8%
35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215
0
500000
1000000
1500000
m/z-->
Abundance Scan 37 (2.803 min): VA 317 P.D\DATA.MS
78.0
51.0
63.0 84.043.1 69.157.2 114.0 207.0
Product: 6c, room temperature
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
1000000
2000000
3000000
4000000
5000000
6000000
Time-->
Abundance TIC: VA 334.D\DATA.MS
27.8
52.1
17.2
1.9
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
500000
1000000
1500000
Time-->
Abundance Signal: VA 334.D\FID1A.ch (*)
35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215
0
2000
4000
6000
8000
m/z-->
Abundance Scan 521 (5.824 min): VA 334.D\DATA.MS
43.0
111.983.948.9
77.0
56.9
207.1
Product: 6c, 70 oC
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
1000000
2000000
3000000
4000000
5000000
6000000
Time-->
Abundance TIC: VA 326 10.D\DATA.MS
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
100000
200000
300000
400000
500000
Time-->
Abundance Signal: VA 326 10.D\FID1A.ch (*)
64.2%
30.2%
5.6%
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
0
200000
400000
600000
m/z-->
Abundance Scan 434 (5.317 min): VA 326 10.D\DATA.MS
112.0
77.0
51.0
63.0 97.0 207.0147.1133.1 429.1280.8 355.3
Product: 6c, room temperature
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
2000000
4000000
6000000
8000000
Time-->
Abundance TIC: VA 332.D\DATA.MS
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
200000
400000
600000
800000
1000000
1200000
Time-->
Abundance Signal: VA 332.D\FID1A.ch (*)
64.935.1
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
0
200000
400000
600000
800000
m/z-->
Abundance Scan 433 (5.311 min): VA 332.D\DATA.MS (-418) (-)
112.0
77.0
50.0
61.0 86.0 97.0 207.0 340.8132.7 280.9154.2
Product: 6c, 70 oC
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00
5000000
   1e+07
 1.5e+07
Time-->
Abundance TIC: VA 324 10.D\DATA.MS
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00
0
500000
1000000
Time-->
Abundance Signal: VA 324 10.D\FID1A.ch (*)
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
0
100000
200000
300000
400000
m/z-->
Abundance Scan 437 (5.334 min): VA 324 10.D\DATA.MS
112.0
77.0
51.0
41.0 61.0 87.9 206.999.0 340.8139.9
Product: 6d, 70 oC
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00
500000
1000000
1500000
2000000
2500000
3000000
Time-->
Abundance TIC: VA 321.D\DATA.MS
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00
0
50000
100000
150000
200000
250000
300000
Time-->
Abundance Signal: VA 321.D\FID1A.ch (*)
54.4%
19.5%
26.1%
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
0
20000
40000
60000
80000
m/z-->
Abundance Scan 716 (7.260 min): VA 321.D\DATA.MS
91.1
126.0
43.1
63.0
341.0 428.7207.1 541.3283.0
Product: 7b, toluene
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00
500000
1000000
1500000
2000000
2500000
3000000
Time-->
Abundance TIC: VA 321.D\DATA.MS
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00
0
50000
100000
150000
200000
250000
300000
Time-->
Abundance Signal: VA 321.D\FID1A.ch (*)
54.4%
19.5%
26.1%
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
0
50000
100000
150000
200000
250000
m/z-->
Abundance Scan 167 (4.060 min): VA 321.D\DATA.MS
91.1
65.043.0
77.053.0 341.1143.2
Product: 7b, toluene
Dehalogenation of 4-fluorotoluene 
4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00
2000000
4000000
6000000
8000000
   1e+07
 1.2e+07
Time-->
Abundance TIC: VA 356 10.D\DATA.MS
4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00
0
2000000
4000000
6000000
8000000
Time-->
Abundance Signal: VA 356 10.D\FID1A.ch (*)
41.9
58.1
35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145
0
500000
1000000
1500000
2000000
2500000
3000000
m/z-->
Abundance Scan 215 (4.040 min): VA 356 10.D\DATA.MS (-176) (-)
91.0
65.0
51.045.0 61.0 77.040.1 86.073.069.0 138.9114.9100.057.0
Product: 4h, anisole
Dehalogenation of 4-fluoroanisole
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
1000000
2000000
3000000
4000000
5000000
Time-->
Abundance TIC: VA 355 10.D\DATA.MS
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00
0
500000
1000000
1500000
2000000
2500000
3000000
Time-->
Abundance Signal: VA 355 10.D\FID1A.ch (*)
34.3
65.7
35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215
0
200000
400000
600000
800000
1000000
m/z-->
Abundance Scan 587 (6.508 min): VA 355 10.D\DATA.MS
108.0
78.065.0
93.0
51.0
40.1 83.872.0 206.957.1
